O varies widely from 0.9 to 103
R E G I O N A L O C E A N p H P A T T E R N A N D G L O B A L I M PL I C A T I O NS 104
A prerequisite for accurate reconstruction of seawater pH from the B isotope composition 105 of marine carbonates is the knowledge of the seawater B isotope composition ( 11 B sw ), an 106 unknown parameter for the Neoproterozoic. In analogy to Kasemann et al. (2010) and to infer 107 ocean pH values for the aftermath of the Marinoan, we performed ocean pH calculations with a 108 11 B sw 109 compositions of borate in solution and carbonates ( B3-B4 = 1.0272 at 25 °C from Klochko et al. 110 (2006) and pK B of 8.579 from Dickson (1990) , see Data Repository for detailed description of 111 palaeo pH reconstruction and assumed parameters). 112
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In general, our new Chinese and Kazakh boron data are remarkably consistent with the 113 Namibian data and show the same systematic negative 11 B excursion and hence ocean pH 114 patterns during the Marinoan deglacial phase, verifying the global extent of the ocean 115 acidification event. The onset of cap carbonate deposition is characterized by positive 11 B 116 values and thus alkaline seawater with pH ~8.7. Within the cap dolomites, the decrease in 11 B 117 values leads into a temporary acidification event with minimum pH values of ~7 to ~8. likely triggered the global acidification event after the Marinoan ice age (Kasemann et al., 2010) . 122
The recovery from this ocean acidification event to alkaline pH conditions appears to be equally 123 a global phenomenon that was associated with CO 2 drawdown by the globally enhanced conditions (Kasemann et al., 2014) . 127
Also of global significance is the striking feature of alkaline ocean pH conditions at the 128 onset of cap carbonate deposition that mirrors the inferred pH condition of the pre-glacial ocean 129 and imposes interesting implications for the Neoproterozoic glacial environments and climate 130 models (Kasemann et al., 2010) . Simplistically, if ocean pH remained stable during glaciation 131 and peak atmospheric CO 2 accumulation (Bao et al. 2008), a global sea-ice shield preventing air-132 sea gas exchange during glaciation needs to be inferred (Kasemann et al., 2010 increases its pH (to more alkaline conditions). As a consequence, the large pCO 2 disequilibrium 146 between the surface ocean and atmosphere would drive oceanic CO 2 uptake and thus decrease 147 ocean pH (as recorded in the ocean acidification pattern; for detailed descriptions see Data 148
Repository). 149
Apart from the documented similarities in the 11 B-ocean pH relationship at the onset of 150 deglaciation there are nevertheless significant differences in the acidification magnitude and 151 duration not only between different continents (Fig. 2) but also within different facies along a 152 single continental margin (Kasemann et al., 2010) . The smallest drop in pH to a minimum of 8.2 153 is visible at the Kyrshabakty Section. After cap dolomite deposition, an overshoot to alkaline 154 conditions of pH 9.1 is recorded within the directly overlying strata until a return to assumed 155 156 peak in ocean pH down to 7.9. Similar to the Kyrshabakty Section, the recovery to a normal pH 157 state takes place within the cap dolomites followed by an alkaline overshoot to pH ~9.1 in the 158 Publisher: GSA Journal: GEOL: Geology Article ID: G35937
Page 8 of 14 overlying Doushantuo II strata. A comparable pattern is obvious for the Namibian shallow water 159 sections. The Ombaatjie Section hosts the most prominent ocean acidification of more than 1.6 160 pH units (nadir below pH 7). After this rapid decrease, a return to more alkaline pH states of ~8 161 is seen up section into the lowermost Maieberg Formation. At the Khowarib Section, the 162 acidification by 0.8 pH units is less pronounced. The minimum pH is ~8 and the return to more 163 alkaline seawater happens shortly after cap dolomite deposition within the lowermost Maieberg 164
Formation. In contrast to the shallow water sections, the shelf break Fransfontein Section shows 165 a distinctly different acidification duration with an ocean pH as low as 7.6 continuing until the 166 middle Maieberg Formation, far above cap dolomite deposition. 167
Variations in seawater pH patterns within a single platform transect and between 168 continents can operate on different time scales and be driven by several causes including varying 169 weathering intensities, bathymetries, sedimentation rates and water temperatures. 
40
Congo craton (Namibia)
41
The analyzed marine successions were all situated on the low-latitude (Fig. DR1) 
57

SA M P L E SE L E C T I O N C R I T E R I A / A L T E R A T I O N E V A L U A T I O N
58
Sample selection and quality evaluation for the Namibian carbonate dataset is described in boron, which was < 7%).
M E T H O DS
102
C lay contamination However, no relationship is obvious for our data set. To calculate seawater pH, we need the B isotope composition of the carbonate ( 
176
The pKB also changes with different salinities (Dickson, 1990 Table DR1 .
200
The overall acidification pattern observed at all sections is only negligibly affected by changes 
253
This is, however, not the case since our data show rather complete and synchronous pattern. In 254 view of a potential meltwater plume after deglaciation, the B isotope profiles would fit the semi- 
